Recently deduced values for the partial charges of atoms in molecules are compared with those predicted by Wilmshurst's expression for the bond polarity. The assumption that atoms in molecules can have fractional charges seems to lead to an ionic approximation to chemical bonding in the first place.
In a recent paper, Evans and Huheey 1 commented on the meaning and definition of "charge" in molecules. It was shown therein that the values of the partial charges of atoms in molecules, computed by Politzer et al. 2 , are similar to the ones obtained from the empirical bonding theory, advanced by Evans and Huheey 3 .
It may well be asked whether or not these relatively complicated methods for obtaining partial charges of atoms in molecules throw a new light on the meaning of charges in molecules. Indeed, a very simple calculation of charge separation with Paulingelectronegativities, based upon the Wilmshurst approximation 4 for the polarity I of an heteronuclear bon AB, i. e.
/= (Zb-ZA)/(ZA + ZB)
(1) 
and argued that b, which can be considered as an inverse measure for charge capacity, is as important as the neutral electronegativity a = ^x(0) in determining charge separations. It was even concluded that the neglect of charge capacity is a serious oversight in any simple application of electronegativity. Now, a simple transformation of Eq. (1) leads to
or, in terms of Eq. (2) :
Hence, the Wilmshurst approximation is obtained from Eq. (2) by putting a = b or by assuming that the "inverse measure of charge capacity" is nothing but the neutral electronegativity itself. This however has rather serious consequences for the absolute ^-values of both methods but the formal gain in simplicity would be considerable, if Eq. (4) would be generally valid for expressing electronegativities in function of the charge separation. The results of Table 1 are in favour of this latter supposition and other consequences of Eqs. (3) and (4), illustrating the Sanderson-concept of electronegativity-equalization 5 , have already been discussed elsewhere 6 .
However, Wilmshurst's derivation of Eq. (1) is even more descriptive for the concept of charges in molecules. Wilmshurst indeed inferred that, in a two-centre two-electron heteronuclear bond AB, the probability of finding the valence electron pair near A or B will be equal to XA/(U + XB) =a 2 and ZB/{ZA + ZB) =b 2 (5) respectively, whereby a 2 + b 2 = 1 and b 2 -a 2 -I. If the partial charges of atoms in molecules are now consistently interpreted in terms of the probabilities (5) as indicated by Wilmshurst, several important consequences immediately follow from this concept, which, unfortunately, are usually overlooked.
Indeed, when a 2 = 1 (or b 2 = 1), the energy of the valence electrons is given by IE\ + EA\ (or IEB + Reprint requests to Dr. G. van Hooydonk, Rijksuniversiteit te Gent, Centrale Bibliotheek, Rozier 9, B-9000 Gent, Belgie.
EA B ),
where /Fx and EAX are the valence-stateionization energy and -electron-affinity of X respectively.
A rigourous application of the Wilmshurst definition of partial charges then implies that at least one contribution to the valence electron energy of a bond AB, f AB , is knowm:
(1EB + EAB)
+ XAB (6) where the equilibrium probabilities (5) have been used and wherein the term X^-Q represents yet unknown bonding contributions. However, a consideration of ionic structures A~B + and A + B -as in Eq. (6) calls for a Coulomb attraction term. Since a 2 + b 2 = 1, one readily obtains:
if TAB IS the equilibrium separation and if, for the sake of simplicity, Born-repulsion is not explicitly considered.
This leads to a bond energy FAB :
For an homonuclear bond AA, this expression reduces to EAA = EAA -IE A + e 2 /rAA (10) and hence, the Wilmshurst definition of charges of atoms in molecules directly leads to an ionic approximation to chemical bonding, a question we recently discussed extensively 7 . Furthermore, it is clear from the above that Mulliken's electronegativity-definition 8 and generalizations thereof 9 are incompatible with the requirement a = b in Eq. (2), as imposed by the Wilmshurst definition of polarity, although, in principle, both approaches assume the electronegativity to vary linearly with charge.
A particular solution, corresponding with = EAx = Fxx ? h as been advanced elsewhere 10 , which seems to meet these conditions. Moreover, the following equilibrium values are then obtained which may be considered as a further elaboration of Eq. (9) conform with the Wilmshurst definition of partial charges of atoms in molecules. These expressions are consistent with a completely ionic approximation to chemical bonding but, nevertheless, can easily be transformed to yield the more commonly accepted ionic-covalent resonance formalism. In particular, the completely ionic approximation (9) is then still consistent with the empirical Pauling bond energy equation, as to be seen from Eq. (12).
